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Introduction
The progression and evolution of information and
communication technologies (ICT) has brought
about large amounts of change structure-wise,
including trade expansion, economic, and even
concepts of globalization. Access through ICT
has led to the enhancement of the availability of
information. Looking back to the late 1990s, the
Internet was just becoming available and mostly
existed on university campuses or for the
military. After a decade, Internet access and
other technologies were seen more widely, and
now many people have access to them.
In the last few years, it is undeniable that
individuals, schools, colleges, and companies
are spending more money and resources on tech-
nologies. However, there seems to be a lack of
ongoing information about peoples’ perceptions
towards digital technologies, and how these
might affect organizational structures or practices.
This article explores this issue, with how individ-
uals sustain their uses of digital technologies
over long-term periods; it will consider a case
of Malaysian individuals’ perceptions of uses of
digital technologies, how change and adaptations
are being sustained, compared to those in the
United Kingdom (UK). It will explore drivers
that contribute to how individuals adapt to ongo-
ing changes that are happening in the technolog-
ical world, and based on current research, offers
a model for future development of sustained
practice.
Background
Businesses are creating and capturing value, using
ways of interacting and communicating, benefit-
ing from where and how people are working, all
arising from and due to the influence and changes
of technology in the global world that ICT sup-
ports and enables (Cascio andMontaelegre 2016).
© Springer Nature Switzerland AG 2019
A. Tatnall (ed.), Encyclopedia of Education and Information Technologies,
https://doi.org/10.1007/978-3-319-60013-0_236-1
Big data and machine learning, advanced robotics
and drones, cloud and mobile computing, and
technologies that are clean-energy are technolo-
gies which are currently at the emerging edge,
transforming and driving the starting points of
some businesses globally.
However, evidence from studies undertaken
over the past 20 years or more (e.g., Gao et al.
2011; OECD 2015; Tatnall and Davey 2014)
shows a repeated lack of long-term uses of digital
technologies by teachers, trainers, and employees
to support what would be regarded as effective
enactment, for their teaching, training, or work-
based practices. While studies have identified
drivers and barriers (e.g., Conole 2016; Porter
and Graham 2016), studies exploring reasons for
long-term sustained uses have not emerged as
frequently (e.g., Mumtaz 2000). Developing
effective practitioner enactment (Heitink et al.
2016; Khan et al. 2016) requires detailed knowl-
edge about relationships of factors and features
that enable teachers, trainers, and employees to
understand how and why they can use digital
technologies in their respective work areas.
Features and factors enabling use not only
concern professional attitudes and understanding
of technological affordances and facilities but also
attitudes and understanding towards technologies
and, importantly, innovation. If appropriate
learning, teaching, training and work-based uses
are to develop over periods of time, rather than
being restricted to the short-term, to accommodate
rapid technological changes, then enactment
should be concerned not just with pilot and
project-based uses, but with long-term interac-
tions where adaptation and change facility are
inherent to professional practice.
Factors that can affect an individual’s attitude
towards any kind of new technology might be
their age, gender, or even their peers’ attitudes
and perceptions. There are challenges when
introducing new technologies, such as achieving
user acceptance, but at the same time, organiza-
tions are also trying to retain levels of acceptance
when it comes to performance and productivity
(Ahmad 2014). Reasons why companies or orga-
nizations are introducing new technologies can
be to increase quality and productivity, to reduce
costs and dependence on skilled labor, to be up-to-
date, to retain their position when competitors
also introduce new technologies, and to change
relations and interactions among various groups
within organizations (Dawson 2007). In many
businesses and organizations (including those
that are educationally focused), there is an
increase of participation among employees who
are remote or faraway. Technologies can assist
and expand the number of employees who
are collaborating or working together with
technology tools such as the Internet, shared
databases, and internal intranets. Regardless of
location (accepting Internet accessibility), tech-
nology enables sharing challenges that are faced
by remote employees to be overcome (Schraeder
et al. 2006).
The most unavoidable factor in the business
world is change. It is important for an organiza-
tion’s toolset to be upgraded on a regular basis,
and furthermore, their employees and staff need to
accept changes applied. Changing employee and
staff perceptions and behaviors cannot be done
and forced overnight; it is a long-term objective,
a critical factor being the provision to the
employees of the full context of the changes, as
this will allow them to understand the need for
such changes (Croft and Cochrane 2005). When it
comes to organizations, it is the role of managers
to provide justifications, reasons, and rationales as
to why it is necessary to make these changes in
order to create a degree of readiness, as this will
increase the likelihood for the employees to
accept and participate in the changes applied
(Ford et al. 2008). Furthermore, managers play a
very important vital role in coordinating, control-
ling, and leading employees within their busi-
nesses, to ensure that any technologies that are
integrated into use are technologically fit for the
purposes of the organization (Kao et al. 1996).
A factor that can influence a manager’s perfor-
mance is, firstly, training. Training and sufficient
guidance should be provided to employees on
how to use new technologies if the technologies
will be an essential tool for the business, and such
professional technological training needs to be
taken seriously, with an appropriate transition
flow (Alan 2010). This should be considered and
viewed as a vital investment (Reese and Porter
2008). A further factor for managers to consider
2 Sustaining Digital Technology Use in Professional Communities
is modern technology’s mobility. What most
managers look for are tools that enable them to
do their tasks at any given time and even for them
to bring their work home or their abilities to
complete it in any location beyond the office.
Mobility of the technology helps in increasing
profitability and also productivity (Pfano and
Beharry 2016). Usefulness, when it comes to
office technology, is a factor; and technologies
that are indeed useful may well be used every
day (Billhilf 2006).
In order to implement a technology change
successfully, areas that need to be addressed
effectively include any internal conflict chal-
lenges or resistance by employees, adequate con-
sideration and planning of an employee’s training,
multigenerational workforce concerns, and com-
munication. All of these can be addressed,
involving an implementation plan that is ade-
quately conceived, a training plan that is feasible
and potentially effective and, lastly, when it comes
to communication between management and
employees, there must be open communication
(Delaney and D’Agostino 2015).
In this digital era, the use of computers has
become easier, offering benefits that arise from
new functionality. It is undeniable that all areas
of production in many organizations have been
transformed by the computer (McConnell 1996).
Many organizations are devoting their resources
so that their employees are gaining substantial
training, as training is seen as a “must” to keep
oneself updated. The University of Virginia, for
example, is constantly providing computer train-
ing for their staff (some two to three thousand
in number) with workshops that have involved
total participant numbers up to 2000 for the
last 4 years. The training hours total about
3.86 per employee per year (Friedberg 2003).
Subsequently, organizations are showing benefits
as a result; one organization that spent a great deal
on purchasing a large number of computers
showed a greater reciprocity when it comes to
skilled labor (Eric and Loren 1997; Lehr
and Lichtenberg 1998). Since the 1990s,
there has been an increasing awareness regarding
on-the-job training as the most appropriate
method of educating and teaching employees
necessary skills (Jacobs and Jones 1995).
Furthermore, support from peers and supervisory
personnel are variables that have contributed to
the effectiveness of training programs (Bates
et al. 2000).
On-demand businesses are now combining
technology with information technology, so that
these companies can be profitable, responsible,
and rapid. Today, enterprise considers flexibility
as a key factor. Flexibility in this sense is
concerned with adaptability when responding to
any kinds of new demands in the current market
and taking whatever opportunity may come
along (Tohidi 2011). User satisfaction with using
technology is undeniably important. What con-
tributes towards how well any resources are
being utilized in an individual’s work life depends
on their aptitude, ability, attitude, and even beliefs
about information technology (Venkatesh 1999).
Cases in Malaysia and the UK
An example study which illustrates key points
about sustainability of digital technology prac-
tices, conducted in the UK and Malaysia (Passey
and Lee 2018), gathered qualitative data about
individual approaches to sustaining uses of digital
technologies for learning, teaching, and training.
Interviewed participants had used technologies in
their careers for learning, teaching, and training
purposes for many years. The study gathered evi-
dence about:
1. How long the participants had been using
technology devices to support learning, train-
ing, or employment.
2. Over that time, what hardware changes they
had encountered, and which devices they had
used at different times over that period.
3. The software changes they had encountered
over that time, which software they had used,
and when they started to use these.
4. What their experiences were in terms of
performance when they started to use new
hardware and software – for example,
whether it went down, stayed the same, or
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went up and how long these sorts of shifts in
performance lasted.
5. The benefits they experienced from uses,
whether these were what they would regard
as the most important benefits, and whether
these shifted at all over time.
6. How they managed to maintain uses of tech-
nologies when software or hardware changed,
and what they did so that they could use the
new or updated software or hardware.
7. Whether there were other people around
them, in their situations or context, which
made a difference in this respect, and if so,
whether they would say those differences
were positive or negative.
8. Whether there were particular contextual
factors that had been important in helping
them to adapt to new technologies at certain
times. For example, whether they would rate
any of the following as being important
to sustaining their enactment in the school,
college, university, or work:
(a) A shared vision of technological uses
(b) Empowerment from leaders
(c) Implementation planning
(d) Consistent and adequate funding, either
personally or from the institution
(e) Equitable access, compared to others
(f) Ongoing professional development
(g) Technical support
(h) A framework of how to use the technol-
ogies in the institutional curriculum or
work plan
(i) The ability to choose when to use the
technologies
(j) Assessment and evaluation of their prac-
tices using technologies
(k) Engaged communities of users
(l) A supportive external context at home or
outside the institution
9. Whether any of these factors, or others,
hindered their ability to adapt to technology
changes over time.
10. How they considered the value of uses of
technology overall – for example, as a
requirement, or something that is useful, as a
tool, an add-on, something about which they
need to be kept informed for their learning,
training, or work.
11. Whether they thought it was important
to maintain contact with and integrate tech-
nology with their learning, training, or work,
and if so, why they thought that was so.
12. What they thought the main personal factors
or characteristics were that enabled them to
adapt to technology changes over time.
A total of 16 respondents from Malaysia
and 14 in the UK participated in the studies.
Most were men (20 compared to 10 women), as
shown in Table 1.
From Table 2, it can be seen that most of the
respondents in the study coming from Malaysia
were between the ages of 21 and 40 years
(a younger adult group), whereas the respondents
in the UK were mostly aged between 41 and
60 years (a middle-range age group).
Table 3 shows that most of the interviewees had
been using technologies for 10–20 years inMalay-
sia, while in the UK most had been using technol-
ogy for longer time periods, for 21 years or more.
Compared to the UK, participants in Malaysia had
used technology for shorter periods of time.
Experiences of Long-Term Sustained
Users of Digital Technologies
When asked about their experiences with
hardware changes over the times they had been
Sustaining Digital Technology Use in Professional Communities, Table 1 Genders of the participants interviewed
Gender UK Malaysia
Women 6 4 10
Men 8 12 20
Total 14 16 30
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using the technologies, and what kinds of
devices they had used over that period, most
Malaysian participants stated they had used
laptops (8 respondents), tablets (3 respondents),
CD-ROM (Compact Disk Read Only Memory)/
floppy disks (3 respondents), mobile telephones
(7 respondents), monitors (5 respondents), thumb
drives/external hard-disk drives (3 respondents),
and mobile technologies (2 respondents). Some
also identified the Internet, Microsoft
(MS) Windows, televisions, sensor devices,
gaming devices, digital audio recorders, the
iCloud all system, telephone cables, printers,
keyboards, mice, and Wi-Fi that they had used
before as time went on. Compared to the UK
study (Passey and Lee 2018), respondents in the
UK related hardware changes they encountered
based on periods of their life such as their child-
hood, their first job, etc.
When asked about software changes,
Malaysian respondents clearly recognized
changes when they moved from one software to
another such as Microsoft (MS) in general
(5 respondents), MS Word (3 respondents),
MS PowerPoint (3 respondents) and MS Excel
(2 respondents), and 9 respondents recognized
the changes more when it came to using Adobe
software like Illustrator and Photoshop. Other
software changes identified were related to more
specific packages, the iPhone Operating System
(iOS), virtual private networks (VPNs), Oracle,
computer languages such as Turbo Pascal, visual
basic (VB), Java, standardized query language
(SQL), SAS Visual Analytics, Webex, Shem’s
Risk Management System (SRMS), fourth gener-
ation language (4th GL), computer-aided design
(CAD), X-Mind, and Figma Sublime software.
Respondents from the UK did not relate software
changes to periods of times when they used them,
instead identifying the changes of software in a
more general way, concerned with features and
functionality of the software. This difference
between the respondent groups might be related
to the different lengths of times that the respon-
dents in the two countries had used technologies.
When interviewees in Malaysia were asked
about their experiences in terms of performance
of new hardware or software, most respondents
agreed that performance had increased signifi-
cantly (6 respondents) and also they noted
productivity increases too (4 respondents). Some
agreed that technologies had become more user-
friendly (3 respondents), loading time was faster
(2 respondents), their learning improved the more
they used it (1 respondent), it was more consistent
(1 respondent), and hardware had got better
(1 respondent). A few participants thought tech-
nology performance had stayed the same, or it
Sustaining Digital
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Table 2 Age ranges of
interviewees
Age band Malaysia UK
Between 21 and 40 years of age 14 2 16
Between 41 and 60 years of age 2 11 13
61 years of age and above 0 1 1
Total 16 14 30
Sustaining Digital Technology Use in Professional Communities, Table 3 How long technologies had been used
by the interviewees
How long technologies have been used Malaysia UK
For up to 10 years 9 1 10
Between 11 and 20 years 7 3 10
Between 21 and 30 years 0 6 6
31 years and over 0 4 4
Total 16 14 30
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took some time to adapt to it, or some trends did
not fit their preferences. In the UK, respondents
referred to more specific categories of perfor-
mance of the new hardware and software in
terms of increased efficiency, enhanced access,
improved performance, and enhanced ease of use.
Interviewees were also asked about the benefits
they had experienced from the use of technolo-
gies. Most in Malaysia said it definitely improved
their productivity (7 respondents), it also saved
time (3 respondents), and helped them to commu-
nicate and work more easily (3 respondents).
Other benefits mentioned were increased conve-
nience, efficiency, gaining more security, and
greater experience and basic knowledge of using
the software over time. This pattern was similar to
that recognized by the UK respondents.
Regarding the question of how they managed
to maintain their uses and address challenges
of changing technologies and what they did in
order to use the updated software or hardware,
most Malaysian respondents said that they
sought help online either through a tutorial/
guide/wikiHow/forum (8 respondents), YouTube
(3 respondents), or Google (2 respondents).
Five respondents said they taught themselves
how to use the software, while two respondents
went on many courses or read books and just
updated on the basis that was needed. Three
respondents asked somebody else or just tried it
out themselves, and one respondent said they
tested before updating or just went on a training
course when the programs were much more
sophisticated. The UK participants related similar
responses, but, perhaps related to their
age profile or not, the way they resolved their
challenges was by talking to people who were
“IT savvy” which they said “helped them a lot.”
They were also influenced by their children’s
uses of technology, including using technologies
that enabled them to communicate with their
children. Additionally, they said that support
units in their places of work or employment,
such as IT support, helped them too.
Table 4 shows interviewee responses regarding
questions about particular contextual factors
that they regarded as being important in helping
them to adapt to new technology. All of the
contextual factor specified were important to
many respondents, but those highlighted
especially were implementation planning
(29 responses in total) and engaging communities
of users (26 responses). The least commonly
highlighted was the ability for them to choose
when to use the technologies (19 responses).
It is clear that respondents rely upon a variety of
supportive factors, rather than any specific factor
or group of these.
Sustaining Digital Technology Use in Professional Communities, Table 4 Contextual factors influential in
maintaining sustained uses of technologies over time
Contextual factor
UK
Yes
UK
No
Malaysia
Yes
Malaysia
No
1. A shared vision of technological uses 11 3 14 2
2. Empowerment from leaders 12 2 14 2
3. Implementation planning 14 0 15 1
4. Consistent and adequate funding, either personally or from your institution 12 2 14 2
5. Equitable access compared to others 8 6 14 1
6. Ongoing professional development 9 5 14 2
7. Technical support 6 8 14 2
8. A framework of how to use the technologies in your institution’s curriculum
or work plan
11 3 14 2
9. The ability for you to choose when to use the technologies 7 6 12 4
10. Assessment and evaluation of your practices using technologies 10 4 14 2
11. Engaged communities of users 11 2 15 1
12. Supportive external at home or outside your institution 10 4 13 3
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From the details within Table 4, it is clear that
the shared vision of technological uses, empow-
erment from leaders, implementation of planning,
consistent and adequate funding from the institu-
tion, a framework of how to use the technologies
in their institution’s curriculum or work plan,
and engaging communities of users showed
similar high response rates for both countries.
The majority of respondents agreed that these
factors were key in influencing them on sustaining
the use of technologies over time. The responses
of Malaysian and UK participants were different
when it came to accessibility of the technologies,
technical support, and professional development.
The younger age range adults from Malaysia said
more commonly that the factors of accessing
technologies when they chose to, and to seek
support easily were important, whereas a lower
proportion of the middle aged group from the UK
indicated the importance of factors concerned
with when to use the technologies and to access
technical support.
When asked if the factors mentioned had
hindered their ability to adapt to technology
changes over time, some indicated that this was
the case. While some indicated hindering reasons
like limited funding, only one respondent
indicated that implementation planning was a
hindering factor.
Interviewees were asked how they considered
the use of technology overall. Some respondents
in Malaysia said that it was essential and
necessary to their work (4 respondents).
Two respondents stated each of following: as a
requirement to adapt to new technology, or some-
thing that is useful; or as a tool, an add-on, or
something that you need to keep involved in with
how you learn, train or work. Other participants
stated that technologies are needed to maintain
today’s standards, to evolve, to keep up with
changes of technology, as a vital tool, making
sure technology can be used, but to make sure
that it is fully utilized, to engage students,
or help customers to meet their requirements,
including uses for communication. In the UK,
responses generally indicated the essential value
of technologies, to support and enhance
productivity and communication.
Participants were asked if it was important to
maintain contact with and integrate technology
with learning, training, or work. Many partici-
pants in Malaysia agreed that it was important
(12 respondents). The reasons given for this
were to use technology to appropriately encounter
obstacles that it is easier to stay connected, to
solve problems immediately, to stay up-to-date
in the IT industry, that the world is growing and
so technology is surrounding us, and to make sure
that we are updated with technological enhance-
ment. A similar pattern of responses was gained
from the UK participants, who indicated
that changes in technologies were providing
positive enhancements for addressing issues and
challenges but that these might need to be
explored by the individual within their specific
contexts.
When participants in Malaysia were asked
what they thought were the main personal factors
or characteristics that had enabled them to adapt to
technology changes over time, many of them said
self-exploration (3 respondents), being humble
and willing to learn things (3 respondents),
personal interest (2 respondents), and curiosity
of new technology (2 respondents). Others indi-
cated the need for a positive attitude towards
technology, enjoying learning, having an inquisi-
tive nature, having a passion with gadgets, confi-
dence, being positively responsive to change, and
being sensitive to what is out there. The UK
participants responded similarly, but highlighted
key characteristics such as inquisitiveness and
having a positive attitude towards technology.
It was clear from both sets of respondents that
personal factors or characteristics were vitally
important in enabling individuals to maintain
their interest in and abilities to accommodate
change with technologies over time. The role of
personal characteristics and attitudes is shown
across these samples of long-term users to be
significant; the role of technical training is stated
far less. Rather, it is access to individuals or
resources that can support technical training that
is reported as being more important than
the technical training per se.
Sustaining Digital Technology Use in Professional Communities 7
Factors that Contribute to
Sustained Uses
Based on previous research literature and on
the analysis from this case, it is shown that
participants who have been involved in long-
term use of technologies to support their learning,
teaching, training, and work-based practices are
finding ways to accommodate to change in tech-
nologies. With regard to using previous hardware
and devices, individuals may recognize that
they had noticed changes with the introduction
of certain technologies – mobile technologies,
tablets, laptops, floppy disks, CD-ROMs, and
thumb drives. In terms of software changes, it
appears to depend on the specific forms of soft-
ware that individuals need to use and choose to
use, but individuals may recognize changes in
software that have been available over quite long
periods of time, such as Microsoft and Adobe
products, as well as more specific software appli-
cations that are used for specific purposes.
Reasons for noticing these changes may well be
related to advancements in the technologies that
have brought significant benefits, as those who
sustain uses highlight increases such as those in
performance and communication, and greater
consistency in hardware, leading to improvements
in productivity due to increased speed and loading
time, with less waiting time involved. Regular
software updates are noted to introduce friendlier
user interfaces leading to greater overall usability.
Importantly, “practice makes perfect” can be an
overall concern of long-term users – by consis-
tently exploring, accommodating beneficial
affordances, and using software; over time, this
leads to its becoming easier to use. The introduc-
tion of smartphones, tablets, and laptops can be
noted to enable access and work to be done any-
where and anytime, leading in many cases to
increased convenience, efficiency, and productiv-
ity. However, the dependence on technologies
and the need to respond anytime and anywhere
can be seen by some as an issue that needs to be
considered and managed carefully, to ensure that
personal time is not invaded inappropriately.
To enhance the learning of new facilities
in technologies, materials and sources on the
Internet are increasingly mentioned as a preferred
choice, with many tutorials online which can
help. Some long-term users indicate that they
prefer to do things on a trial and error basis,
while others prefer to refer to more documenta-
tion. With the need to use and apply new hardware
or software to an individual’s context, a single
approach may be adopted by an individual, but a
variety of approaches are likely to be taken across
a population.
Technological advancements have not only
provided an increase in productivity, perfor-
mance, efficiency, or convenience in work and
jobs but they have been recognized by long-term
users as creating a platform for communication
across individuals. Some significant responses
highlight benefits, such as the positivity of
technology advancements which helped a single
child deal with loneliness, as well as how older
generations are accepting technological changes
that can be an inspiration to others. In some cul-
tural contexts, such as that in Malaysia, if younger
people see their parents or older generations using
smartphones and tablets with ease, it is felt
that this may well trigger a common topic of
conversation, where people would talk about
how “even the older generations are attracted to
the use of these technologies.”
In terms of particular contextual factors being
important in helping individuals adapt to new
technologies, evidence has shown that through
adequate engagement and empowerment, plan-
ning, adequate resources, technical support, and
the ability to choose which technology to use,
such factors are influential in mainlining the sus-
tainability of uses of technologies.
The evidence that personal characteristics,
which are consistently related by individuals
who develop practices and uses of technologies
over long-time periods, is of particular note.
Characteristics such as self-exploration, a willing-
ness to learn new things, personal interest, having
a positive attitude towards technology, having an
inquisitive nature, and being sensitive to what
is out there and what is possible, are all key
factors that individuals rely upon to develop
uses to suit their needs. This focus on the
personal characteristics has been somewhat
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underplayed by the support community, yet is
clearly an important area for future concern.
The integration of technologies with learning,
training, and work has been deemed to be
important, as it allows individuals to solve
problems, to act as a communication tool and
to provide individuals with the means to stay
updated. While technologies have increased pro-
ductivity, efficiency, speed, and performance
as well as provided people with a platform of
convenience, it is clear that this has arisen as a
consequence of their personal interest, drive, and
inquisitive concerns.
Approaching the Development of
Sustained Uses of Digital Technologies
In conclusion, research studies have provided an
overview to show that individuals who continue
to use technologies for long periods of time are
accommodating and accepting of technological
advancements and changes. More importantly,
the drive behind the acceptance of change is due
to a willingness to learn, a sense of curiosity, and
a positive attitude towards technology. Thus, sus-
tainability of uses of technologies in communities
seems to suggest a positive future in this respect
where positive attitudes are positively supported.
It is not so much a matter of whether it is a choice
for people to accept but is more about adaptability
and willingness to accept these technology
changes and to explore how they can be of
value. In countries studied, individuals with
long-term use have learnt to understand the poten-
tial and importance of technology, how it can and
has benefited their daily lives (whether for per-
sonal or work purposes), and how, due to emerg-
ing technologies, it has enhanced their lives.
A proposed model for future development of
sustained effective and innovative uses of tech-
nologies is offered in Fig. 1 (from Passey and Lee
2018). Features of this model relate to factors for
successful professional development identified
earlier by Joyce and Showers (2002): persistence;
acknowledgement of the transfer problem; teach-
ing new behaviors; understanding the importance
of the underlying theory; proactive and productive
use of peers; and flexibility. Evidence from cur-
rent studies confirms a continued need to focus on
these affective, as well as technological, content,
and pedagogic factors.
Research findings suggest that institutions that
have focused on providing technical support alone
should rethink their positions. Rather than a single
focus on technical support and affordances,
Sustaining Digital
Technology Use in
Professional
Communities,
Fig. 1 Proposed model for
future development of
sustained effective uses of
technologies. (Source:
Passey and Lee 2018)
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evidence indicates that institutions should focus
on developing personal characteristics concerned
with enquiry and inquisitiveness, highlighting
outcome and impact support. This suggests
moving away from technical support that focuses
on affordances alone, to a focus on outcome and
impact support. While there is a clear continued
need for essential technical maintenance and
implementation to interface with institutional
foundations, ensuring infrastructure and accessi-
bility, outcome and impact support for users
from a developing personal characteristics per-
spective is vitally important. It is clear that some
support in some institutions is provided in
this way, with a distinction being made between
infrastructure and network support, and user
interface support. However, evidence argues
for a focus of user interface support to be on
developing creative and innovative personal
characteristics that can be applied to technologies.
There is clearly a need for institutions and indi-
viduals to consider the growing importance of
developing digital agency at a personal level
(Passey et al. 2018).
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